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Summary

A rare case of carotid cavernous fistula oc-
curring during endovascular embolization of
the left carotid cave aneurysm in a 48-year-old
female is reported. It was thought to be caused
by the tear of a small branch derived from the
intracavernous internal carotid artery while the
guidewire was passing the sharp posterior bend
of the intracavernous internal carotid artery. The
left carotid cave aneurysm was completely oc-
cluded with five Guglielmi detachable coils as-
sisted by neck plasty technique. It was decided to
follow-up the carotid cavernous fistula since it
was asymptomatic. Follow-up angiogram per-
formed two weeks later revealed spontaneous
obliteration of the carotid cavernous fistula.

Introduction

Traumatic carotid-cavernous fistula has been
reported to occur secondary to trauma of sev-
eral types’. Recent advances in neuroendovas-
cular techniques and microcatheters made it
possible to access the complex cerebrovascular
lesions. However it may also increase the risk
of unexpected vascular injuries. We present a
case of guidewire-induced carotid cavernous
fistula as an unusual complication of endovas-
cular therapy and the possible mechanism is
discussed.

Case Report

A 48-year-old right handed female was re-
ferred to our hospital with Hunt-Hess grade I1
subarachnoid hemorrhage. Computed tomo-
graphic scan on admission showed subarach-
noid hemorrhage localized mainly in the per-
imesencephalic cistern and right basal cistern.
Anterior communicating artery aneurysm was
suspected on cerebral angiogram. In addition,
an incidental 5 mm left carotid cave aneurysm
was present (figure 1). We thought that the ori-
gin of subarachnoid hemorrhage might be the
anterior communicating artery aneurysm and
performed exploratory craniotomy. At surgery
no aneurysm could be found in the anterior
communicating territory or in the right middle
cerebral, anterior cerebral, internal carotid,
basilar and superior cerebellar arteries. We
concluded that she had a perimesencephalic
subarachnoid hemorrhage of unknown origin
and performed Guglielmi detachable coil em-
bolization of the carotid cave aneurysm one
month later.

An 8-French guiding catheter (Toray, Tokyo,
Japan) was advanced into the left cervical in-
ternal carotid artery. A balloon catheter, a silas-
tic balloon attached to the Tracker-18 Unibody
catheter (Boston Scientific, Watertown, MA),
was introduced for neck plasty technique. This
maneuver was assisted by a Tracker-16 Flextip
guidewire (Boston Scientific) and it was placed
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across the aneurysm neck. Then a micro-
catheter (Prowler 10, Cordis, Miami, FL) was
advanced coaxillary into the petrous portion of
internal carotid artery over a guidewire (GT12,
Terumo, Tokyo). While the guidewire was pass-
ing a sharp posterior bend of the intracav-
ernous internal carotid artery, fluorogram
showed the tip of the guidewire was located
just outside the vessel wall (figure 2). Left in-
ternal carotid angiogram performed immedi-
ately after this procedure showed carotid cav-
ernous fistula. The vital signs were stable and
no neurological deficits or signs of carotid cav-
ernous fistula occurred. We continued the pro-
cedure. A Prowler 10 microcatheter was ad-
vanced into the aneurysm. After a good posi-
tioning was confirmed, the balloon was inflated
across the neck of aneurysm. Five coils (GDC
soft 10, 4x6, 3x8, 2x6, 2x4, 2x2) were detached
by temporary balloon protection without com-
plication. The angiography demonstrated com-
plete occlusion of the aneurysm with excellent
parent artery flow. We decided to follow-up the
carotid cavernous fistula since it was asympto-
matic.

Follow-up angiogram performed one week
later showed still patent fistula (figure 3). We
decided to occlude it by transvenous emboliza-
tion two weeks after first embolization of the
aneurysm. However control angiogram before
transvenous embolization demonstrated spon-
taneous obliteration of the carotid cavernous
fistula (figure 4).

Discussion

Since 1991, endovascular treatment of cere-
bral aneurysm using Guglielmi detachable coil
(GDC) system has become an alternative
method to surgical clipping in selected patients.
The procedure-related complications have
been reported to be 5~13% during endovascu-
lar surgery for cerebral aneurysm **°. The pro-
cedure-related complications include vascular
perforation or injury by catheter or guidewire,
obstruction of parent or distal artery by coil
herniation, and thromboembolism.

Halbach et Al° reported 15 cases of vascular
perforation caused by a catheter or guidewire
from a series of 1200 endovascular procedures
to treat vascular disorders involving the brain
and spinal cord. The possible mechanisms of
vascular perforations that they encountered

during neurointerventional procedure includ-
ed: mechanical perforation of a normal vessel,
mechanical disruption of a dysplastic vessel or
aneurysm, and fluid overinjection. Two deaths
occurred among their series resulting from
massive subarachnoid hemorrhage before de-
finitive treatment. The perforation points in the
other 13 cases were recognized and treated ef-
fectively with no episodes of rehemorrhage.
When vascular perforation occurs during en-
dovascular surgery it is important to recognize
it immediately. Guidewire or catheter had bet-
ter not be withdrawn from the perforation
point. If the guidewire is the cause of perfora-
tion, advancing the catheter over it may seal
the hole. This can then be occluded by ade-
quate embolic materials. This method might be
useful for perforation by guidewire. However,
this might also carry some risk because it will
result in enlargement of the hole. In our case,
the guidewire was withdrawn from the perfora-
tion point. Carotid cavernous fistula was recog-
nized but not progressed. The vital signs were
stable and any symptoms and signs of fistula
were not developed until spontaneous oblitera-
tion. Perforation of a normal vasculature by a
guidewire or catheter may have a better result
than mechanical disruption of a dysplastic ves-
sel or aneurysm because the muscular wall of a
normal artery can contract to seal a small per-
foration.

Barr et Al’ reported a similar case to ours of
carotid-cavernous fistula occurring after em-
bolization of a cavernous sinus meningioma.
The patient had experienced considerable
headache and nausea during catheterization
and the procedure was discontinued. A follow-
up internal carotid artery arteriogram did not
show any appreciable change. On the next day,
arteriogram showed carotid-cavernous fistula.
They thought the cause of carotid-cavernous
fistula might have been perforation by the
guidewire during catheterization of meningo-
hypophyseal trunk at the sharp bend of its ori-
gin. However, they did not confirm perforation
by guidewire on angiogram. In our case, the site
of perforation was at the sharp posterior bend
of the intracavernous internal carotid artery.
Perforation occurred while the guidewire was
passing the sharp bend and confirmed by con-
tinuous recording by fluoroscopy.

Spontaneous obliteration of traumatic
carotid cavernous fistula has been considered

162




Interventional Neuroradiology 7:161-165,2001

.

Figure 1 Anteroposterior (A) and lateral (B) left internal carotid angiograms show a 5 mm carotid cave aneurysm.

Figure 2 A guidewire is noted to leave the vascular system in the left intracavernous internal carotid artery during naviga-
tion of left internal carotid artery (arrow).
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Figure 3 Follow-up cerebral angiogram obtained one week after GDC embolization of carotid cave aneurysm shows still
patent carotid-cavernous fistula and complete occlusion of the carotid cave aneurysm.

Figure 4 Control cerebral angiogram before transvenous embolization demonstrates the complete obliteration of carotid-
cavernous fistula.
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uncommon and its possible mechanisms include
embolism of fibrin platelet clots, fall of blood
pressure, and reaction to contrast media **%. In
our cases, follow-up angiogram performed one
week later showed still patent fistula. We decid-
ed to treat by transvenous embolization. How-
ever, control angiography before transvenous
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